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KNEE PROSTHESIS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a knee prosthesis, 
and more particularly to a tibial component for a knee 
prosthesis. 
[0002] It is knoWn from US. Pat. No. 6,258,127 B1 to 
provide a tibial component, Which has a tibial platform and 
an anchoring element in the form of a plate or shield. The 
anchoring element is ?at except for the provision of screW 
receiving holes to enable connection of the tibial platform to 
the anchoring plate. 

[0003] An initial problem associated With the device of 
US. Pat. No. 6,258,127Bl is that the distal edge of the 
anchoring plate is a cutting edge, intended to alloW the plate 
to be forcibly driven into the prepared capsule of the tibia. 
Splitting of the tibia could therefore occur during implan 
tation if great care is not taken by the surgeon. 

[0004] Further problems associated With all knoWn tibial 
components are the di?iculty of removal of both the tibial 
platform and the stem or keel When, for example, a revision 
is required. The tibial platform is typically removed by 
saWing the platform from the stem or anchoring element, 
resulting in titanium or cobalt-chromium alloy shards and 
sWarf being undesirably introduced into the body during the 
surgical procedure. 

[0005] Once the tibial platform is ?nally removed, it can 
be extremely di?icult and time consuming to then remove 
the stem or keel, often resulting in substantial damage to the 
surrounding bone of the tibia. Even When utilising a shield 
type anchoring element in an arrangement such as suggested 
in US. Pat. No. 6,258,127Bl, it is extremely problematic to 
form cuts on opposite sides of the anchoring element, Which 
intersect and thus alloW the anchoring element to be simply 
lifted out of the tibia. 

e resent 1nvent1on see s to overcome t ese 0006 Th p ' ' k h 

problems. 

SUMMARY OF THE INVENTION 

[0007] According to a ?rst aspect of the present invention, 
there is provided a tibial component for a knee prosthesis, 
the tibial component comprising a tibial platform and a 
Wedge-shaped keel Which is disengageably attachable to the 
tibial platform, the tibial platform having a superior surface 
for supporting a ?xed or mobile bearing component and an 
inferior surface Which, When the tibial platform and the keel 
are engaged With each other, is spaced from an upper surface 
of the keel. 

[0008] According to a second aspect of the invention, 
there is provided a knee prosthesis having a tibial compo 
nent in accordance With the ?rst aspect of the invention. 

[0009] According to a third aspect of the invention, there 
is provided a tibial component for a cementless knee pros 
thesis, the tibial component comprising a tibial platform and 
a Wedge-shaped keel for connecting the tibial platform to a 
tibia, at least a portion of the tibial platform having a coating 
of osteoconductive material for encouraging groWth and 
?xation of the tibia to the tibial platform. 

[0010] According to a fourth aspect of the invention, there 
is provided a tibial component for a knee prosthesis, the 
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tibial component comprising a tibial platform and a keel for 
connecting the tibial platform to a tibia, the keel being 
pyramid shaped and having a V-shaped or substantially 
V-shaped lateral cross-section. 

[0011] According to a ?fth aspect of the invention, there is 
provided a modular tibial component system for a knee 
prosthesis, the system comprising one or more tibial plat 
forms and tWo or more Wedge-shaped keels disengageably 
attachable to the tibial platforms, the tibial platforms and 
keels varying in dimensions, and each tibial platform and 
keel being selectable intra-operatively. 

[0012] According to an sixth aspect of the invention, there 
is provided a keel for a tibial component according to the 
?rst, third and/or fourth aspects of the invention, the keel 
being Wedge-shaped and disengageably attachable to a tibial 
platform of the tibial component. 

[0013] The present invention Will noW be more particu 
larly described, by Way of example only, With reference to 
the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a rear posterior vieW of a ?rst embodi 
ment of a tibial component for a knee prosthesis, in accor 
dance With the ?rst, third and fourth aspects of the present 
invention; 

[0015] FIG. 2 is a side vieW of the tibial component 
shoWn in FIG. 1; 

[0016] FIG. 3 is a rear vieW of a tibial platform of the 
tibial component shoWn in FIG. 1; 

[0017] FIG. 4 is a top plan vieW of the tibial platform; 

[0018] 
[0019] FIG. 6 is a perspective vieW from beloW of a keel 
of the tibial component shoWn in FIG. 1; 

[0020] 

[0021] 

[0022] 
[0023] FIG. 10 is a vieW similar to FIG. 1 of a second 
embodiment of a tibial component, in accordance With the 
?rst, third and fourth aspects of the present invention; 

[0024] FIG. 11 is a sectional vieW of the tibial component 
shoWn in FIG. 10, along the line A-A; and 

FIG. 5 is a bottom plan vieW of the tibial platform; 

FIG. 7 is a top plan vieW of the keel; 

FIG. 8 is a front anterior vieW of the keel; 

FIG. 9 is a side vieW of the keel; 

[0025] FIG. 12 is a perspective vieW from beloW of a third 
embodiment of a tibial component, in accordance With the 
?rst, third and fourth aspects of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] Referring ?rstly to FIGS. 1 to 9 of the draWings, 
there is shoWn a tibial component 10 for a knee prosthesis 
12. The tibial component 10 is formed of a suitable bio 
compatible material, and comprises a tibial platform 14 and 
a keel 16. The tibial platform 14 and keel 16 are preferably 
formed from titanium alloy, cobalt-chromium alloy or other 
suitable biocompatible material. The tibial platform 14 has 
a superior surface 18 and an inferior surface 20. 
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[0027] The superior surface 18 of the tibial platform 14 
includes two upstanding bollards 22, similar in design and 
function to those described in GB2345446A, for cooperation 
with a totally mobile meniscal component (not shown) of the 
knee prosthesis 12. However, the superior surface 18 of the 
tibial platform 14 can include any suitable arrangement for 
cooperation with any ?xed or mobile bearing component. 

[0028] The inferior surface 20 of the tibial platform 14 
includes a connecting spigot 24 and two pegs 26 projecting 
therefrom. The spigot 24 and pegs 26 are unitarily formed as 
part of the tibial platform 14. 

[0029] The connecting spigot 24 includes a frusto-conical 
portion 28, which tapers outwardly in a direction towards the 
inferior surface 20 of the tibial platform 14 from its distal 
end. The frusto-conical portion 28 does not meet the inferior 
surface 20 of the tibial platform 14. 

[0030] The taper of the frusto-conical portion 28 is, or is 
substantially, six degrees, but could be any other suitable 
angle which enables the formation of a required locking 
junction. The spigot 24 is positioned so that an anteriorally 
posteriorally extending plane of symmetry 14a of the tibial 
platform 14 bisects or substantially bisects the spigot 24. 

[0031] The pegs 26, which are smaller than the connecting 
spigot 24, are cylindrical or substantially cylindrical. The 
pegs 26 are positioned in spaced relationship symmetrically 
or substantially symmetrically about the connecting spigot 
24, partway between the edge 30 of the tibial platform 14 
and the anteriorally-posteriorally extending plane of sym 
metry. 

[0032] The keel 16 is generally wedge-shaped and pro 
vides a general impression of being a delta. In particular, the 
keel 16 is an inverted pyramid, but having a V-shaped or 
substantially V-shaped lateral cross-section, as can best be 
appreciated from FIGS. 6 and 7. A spine 17 of the keel 16 
slopes to the vertex at or substantially at ?ve degrees from 
the vertical. However, this may vary depending on the 
desired length of the keel 16. 

[0033] By forming the keel 16 with two anterior sides 16a 
forming a generally convex arrangement and two posterior 
sides 16b forming a generally concave arrangement, an 
undercut can be achieved at an edge 32 of intersecting sides 
16a,16b when cutting along the plane of the sides 16a,16b. 

[0034] Furthermore, the keel 16 can be more easily 
accommodated beneath the generally kidney-shaped tibial 
platform 16, while still being comfortably received within 
the proximal tibial bone. This enables a signi?cant area of 
contact to be maintained with the host bone without causing 
undue weakening, and thus allows suitable bone ?xation of 
the keel. 

[0035] An upper surface 38 of the keel 16 is provided with 
a substantially complementarily shaped socket 34 for receiv 
ing the connecting spigot 24. Similarly to the spigot 24, the 
socket 34 is positioned so that an anteriorally-posteriorally 
extending plane of symmetry 160 of the keel 16 bisects or 
substantially bisects the socket 34. 

[0036] The socket 34 is frusto-conical shaped with a taper 
of, or substantially of, six degrees. Again, however, any 
suitable angle of taper can be utilised which permits the 
formation of a required locking junction. The depth of the 
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socket 34 is such that the connecting spigot 24 of the tibial 
platform 14 does not abut the bottom surface 36 when 
received therein. 

[0037] The upper surface 38 of the keel 16 is also provided 
with complementarily or substantially complementarily 
shaped peg openings 40 for receiving the pegs 26 of the 
tibial platform 14. The depth of the peg openings 40 is 
sufficient to prevent the pegs 26 from abutting the bottom 
surface 36 of the openings. 

[0038] At least the inferior surface 20 of the tibial platform 
14 includes a coating 42 of osteoconductive material, pref 
erably in the form of plasma sprayed titanium and hydroxya 
patite. The osteoconductive coating 42 covers the inferior 
surface 20. 

[0039] The keel 16 can also include a coating 43 of the 
osteoconductive material, which, in this case, should at least 
be provided on the sides 16a and 16b. It is preferable that the 
osteoconductive material is not provided on the spine 17, the 
edges 32 and the upper surface 38 since this increases the 
dif?culty of removal of the keel 16. 

[0040] In use, once the proximal capsule of the tibia 
adjacent the distal end of the femur has been resected, the 
resected end of the tibia is reamed to accept the keel 16 of 
the tibial component 10 as a tight interference ?t. The tibial 
platform 14 is offered up to the keel 16 and the connecting 
spigot 24 and pegs 26 are introduced to the socket 34 and 
peg openings 40, respectively. The connecting spigot 24 is 
urged into the socket 34 until interference engagement of the 
tibial platform 14 and keel 16 is achieved. In this condition, 
there is a space 44 between the inferior surface 20 of the 
tibial platform 14 and the upper surface 38 of the keel 16, as 
best seen in FIGS. 1 and 2. Since the spigot 24 does not 
contact the bottom surface 36 of the socket 34, there is no 
play between the tibial platform 14 and the keel 16. 

[0041] The assembled tibial component 10 is then offered 
up to the resected tibia, and the keel 16 is inserted so that the 
upper surface 38 is slightly recessed of the surrounding 
bone. 

[0042] The space 44 between the inferior surface 20 of the 
tibial platform 14 and the upper surface 38 of the keel 16 is, 
or is substantially, 1.5 millimetre (mm) to 2 mm. However, 
it can be any suitable siZe of space providing a surgical saw 
blade can be accommodated therebetween. 

[0043] Consequently, load imparted to the tibial platform 
14 is transmitted directly to the tibia. 

[0044] The pegs 26 of the tibial platform 14 are not load 
bearing and, when received in the peg openings 40, simply 
prevent or restrict rotation of the tibial platform 14 relative 
to the keel 16. 

[0045] The osteoconductive material on the inferior sur 
face 20 of the tibial component 10 and sides 16a,16b of the 
keel 16 encourages apposition of host bone to the surfaces 
of the tibial component 10, and thus ?xation of the tibial 
component 10 to the tibia. 

[0046] Femoral, meniscal, ?xed and mobile bearing com 
ponents of a knee prosthesis incorporating the above-de 
scribed tibial component 10 are well known and ?tted in the 
normal manner. Consequently, detailed description will be 
omitted. 
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[0047] In the event of a revision being necessary, the tibial 
platform 14 can be removed from the keel 16. Since the 
inferior surface 20 of the tibial platform 14 is spaced from 
the upper surface 38 of the keel 16, channels 46 are 
generated betWeen the pegs 26 and the connecting spigot 24 
into Which host bone can groW. It is thus a relatively 
straightforWard matter to locate the space 44 betWeen the 
tibial platform 14 and the keel 16 for the introduction of a 
surgical cutting implement. The space 44 betWeen the tibial 
platform 14 and the keel 16 thus not only acts as a cutting 
guide, alloWing the in-groWth of host bone to be easily cut, 
but also enables resection from the anterior side of the 
posterior portion of the tibia Which supports the platform. 

[0048] Although typically unnecessary, the pegs 26 of the 
tibial platform 14 and/or the connecting spigot 24 can be cut. 
Since a greatly reduced, or no, synthetic material has to be 
removed in comparison With separation of a tibial platform 
from a standard tibial component, the amount of Waste 
material introduced into the body as a result of the cutting 
action is greatly reduced, if not eliminated. 

[0049] Once a su?icient amount of bone has been removed 
from under the tibial platform 14 and the channels 46 
betWeen the tibial platform 14 and the keel 16, a surgical 
osteotone can be inserted to lever the tibial platform 14 aWay 
from the keel 16. 

[0050] With the upper surface 38 of the keel 16 exposed by 
the removal of the tibial platform 14, cuts Which extend 
generally in the longitudinal direction of the tibia can be 
made along the sides 16a,16b of the keel 16. Due to the 
pyramidical form of the keel 16, cuts parallel to the sides 
16a,16b of the keel 16 intersect, resulting in the keel 16 
being undercut and thus easily removable from the tibia. 

[0051] To enable pre-operative and intra-operative selec 
tion, along With post-operative revision, the tibial compo 
nent can be provided as part of a modular tibial component 
system. The system comprises one or more siZes of the tibial 
platform and tWo or more siZes of the keel Which are 
disengageably attachable to the or each tibial platform, as 
described above. 

[0052] The tibial platforms and the keels are of various 
dimensions to suit different types of bone structures and to 
accommodate different situations. For example, a revision 
may be necessary to rectify a loose keel. In this case, a larger 
siZed keel can be introduced Without incurring extensive 
bone damage When trying to remove the original keel. NeW 
bone ?xation can be achieved Without necessarily resorting 
to long revision stems as is common practice. 

[0053] It Will be understood that, although the connecting 
spigot and pegs are described as being formed on the inferior 
surface of the tibial platform, and the socket and peg 
openings are described as being formed in the upper surface 
of the keel, the connecting spigot and/or the pegs can be 
formed on the keel, and the socket and/or the peg openings 
can be formed in the tibial platform. 

[0054] Referring to FIGS. 10 and 11, a second embodi 
ment of a tibial component is shoWn. Like references refer 
to like parts, and further description Will be omitted. 

[0055] In this embodiment, connecting spigot 24' on infe 
rior surface 20' of tibial platform 14' includes an axial 
through-hole 48 Which opens out on superior surface 18' of 

Jun. 29, 2006 

the tibial platform 14' and distal end 50 of the spigot 24'. 
Socket 34', provided in the upper surface 38' of keel 16' and 
dimensioned as previously described for accepting the con 
necting spigot 24' as an interference ?t, also includes a 
screW-threaded opening 52 in its bottom surface 54. A, 
typically anti-vibration, screW-threaded fastener 56 is thus 
be receivable in the axial through-hole 48 of the tibial 
platform 14' and is engageable in the opening 52 in the 
bottom 54 of the socket 34', thereby securely and releasably 
engaging the tibial platform 14' and the keel 16'. This 
arrangement minimises the risk of loosening occurring 
betWeen the connecting spigot 24' and the socket 34'. 

[0056] Further, typically anti-vibration, screW-threaded 
fasteners 58 are also receivable through anti-rotation pegs 
26' formed on the inferior surface 20' of the tibial platform 
14'. The fasteners 58 are releasably engageable in screW 
threaded openings 60 formed in the bottom of peg openings 
40' provided in the upper surface 38' of the keel 16'. 

[0057] The screW-threaded fasteners 58 may be dispensed 
With in favour of only having the main screW-threaded 
fastener 56. 

[0058] In this embodiment, When removing the tibial 
platform, the or each screW-threaded fastener is ?rst released 
and removed using standard surgical tools. The procedure 
described above is then utilised to separate the tibial plat 
form from the keel and tibia. 

[0059] Referring to FIG. 12, a third embodiment of a 
tibial component is shoWn. Again, like references refer to 
like parts, and further description Will be omitted. 

[0060] In this case, connecting spigot 24" is provided on 
upper surface 38" of keel 16", and socket 34", dimensioned 
as previously described for accepting the connecting spigot 
24" as an interference ?t, is provided in inferior surface 20" 
of tibial platform 14". The connecting spigot 24" is formed 
With a groove 62 adjacent to its distal end 50". Preferably, 
the groove 62 is endless. 

[0061] A through-hole 64 is formed through the anterior 
edge 66 of the tibial platform 14" and breaks out into the 
socket 34". The through-hole 64 is threaded to alloW a, 
typically anti-vibration, screW threaded fastener 68 to be 
inserted into the tibial platform 14". When the connecting 
spigot 24" is received in the socket 34", the fastener 68 
projects into the groove 62 of the connecting spigot 24", thus 
preventing separation of the tibial platform 14" and the keel 
16" Without ?rst removing the fastener 68. 

[0062] By providing the through-hole 64 on the anterior 
edge 66 of the tibial platform 14", access to the fastener 68 
is simpli?ed. 

[0063] The tibial component described above is intended 
for use as part of a cementless knee prosthesis. HoWever, the 
tibial component can be used as part of any type of knee 
prosthesis. In the situation Where the keel is to be cemented 
in place, the coating of osteoconductive material is typically 
dispensed With. 

[0064] Although the keel is pyramid shaped, other types of 
polyhedron may also be suitable by alloWing the necessary 
undercut. 

[0065] All exterior surfaces of the keel can include the 
coating of osteoconductive material. 
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[0066] The osteoconductive coating on the inferior surface 
of the tibial platform may only cover a portion of the inferior 
surface of the tibial component. For example, the osteocon 
ductive coating may form an outline of the shape of the 
upper surface of the keel, instead of covering the entire 
inferior surface. In this case, the osteoconductive coating is 
provided betWeen the perimeter edge of the inferior surface 
of the tibial platform and the outline shape of the upper 
surface of the keel. 

[0067] One or more than tWo anti-rotation pegs can be 
provided. A matching number of peg openings are thus 
provided. 
[0068] The embodiments described above are given by 
Way of examples only, and further modi?cations Will be 
apparent to persons skilled in the art Without departing from 
the scope of the invention as de?ned by the appended 
claims. 

What is claimed is: 
1. A tibial component for a knee prosthesis, the tibial 

component comprising a tibial platform and a Wedge-shaped 
keel Which is disengageably attachable to the tibial platform, 
the tibial platform having a superior surface for supporting 
at least one of a ?xed and mobile bearing component and an 
inferior surface Which, When the tibial platform and the keel 
are engaged With each other, is spaced from an upper surface 
of the keel. 

2. A tibial component as claimed in claim 1, Wherein one 
or more channels are de?ned in the space betWeen the 
inferior surface of the tibial platform and the upper surface 
of the keel. 

3. A tibial component as claimed in claim 1, Wherein the 
inferior surface of the tibial platform includes a coating of 
osteoconductive material. 

4. A tibial component as claimed in claim 1, Wherein the 
superior surface of the tibial platform is adapted to support 
a totally mobile meniscal component. 

5. A tibial component as claimed in claim 1, Wherein at 
least a portion of the keel includes a coating of osteocon 
ductive material. 

6. A tibial component as claimed in claim 1, further 
comprising a connecting spigot provided on the inferior 
surface of the tibial platform or an upper surface of the keel, 
and a substantially complementarily shaped socket provided 
in the upper surface of the keel or the inferior surface of the 
tibial platform, the connecting spigot being receivable in the 
socket to engage the tibial platform and the keel. 

7. A tibial component as claimed in claim 6, Wherein the 
connecting spigot is dimensioned to be an interference ?t in 
the socket by Which the inferior surface of the tibial platform 
is held in spaced relationship With the upper surface of the 
keel. 

8. A tibial component as claimed in claim 6, Wherein the 
connecting spigot and the socket include mating frusto 
conical portions. 
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9. A tibial component as claimed in claim 6, Wherein the 
connecting spigot is positioned in or substantially in a plane 
of symmetry of the tibial platform or the keel. 

10. A tibial component as claimed in claim 6, further 
comprising an anti-vibration screW-threaded fastener for 
fastening the tibial platform to the keel. 

11. Atibial component as claimed in claim 10, Wherein the 
screW-threaded fastener is receivable through the spigot and 
the socket. 

12. A tibial component as claimed in claim 10, Wherein 
the screW-threaded fastener is receivable through an edge of 
the tibial platform and is engageable With the connecting 
spigot. 

13. A tibial component as claimed in claim 6, further 
comprising one or more pegs provided on the inferior 
surface of the tibial platform or an upper surface of the keel, 
and a complementarily shaped peg opening provided in the 
upper surface of the keel or the inferior surface of the tibial 
platform, the or each peg being receivable in the respective 
peg opening to prevent or limit relative rotation of the tibial 
platform and the keel. 

14. A tibial component as claimed in claim 13, Wherein 
tWo said pegs are provided, each peg being positioned 
betWeen the connecting spigot or the socket and an edge of 
the tibial platform or the keel. 

15. A tibial component as claimed in claim 1, Wherein the 
keel is delta shaped. 

16. A tibial component as claimed in claim 1, Wherein the 
keel is a polyhedron. 

17. A tibial component as claimed claim 1, Wherein the 
keel is pyramid shaped having a V-shaped or substantially 
V-shaped lateral cross-section. 

18. A knee prosthesis having a tibial component as 
claimed in claim 1. 

19. A tibial component for a cementless knee prosthesis, 
the tibial component comprising a tibial platform and a 
Wedge-shaped keel for connecting the tibial platform to a 
tibia, at least a portion of the tibial platform having a coating 
of osteoconductive material for encouraging groWth and 
?xation of the tibia to the tibial platform. 

20. A tibial component for a knee prosthesis, the tibial 
component comprising a tibial platform and a keel for 
connecting the tibial platform to a tibia, the keel being 
pyramid shaped and having a V-shaped or substantially 
V-shaped lateral cross-section. 

21. A modular tibial component system for a knee pros 
thesis, the system comprising one or more tibial platforms 
and tWo or more Wedge-shaped keels disengageably attach 
able to the tibial platforms, the tibial platforms and keels 
varying in dimensions, and each tibial platform and keel 
being selectable intra-operatively. 

22. A keel for a tibial component, the keel being Wedge 
shaped and disengageably attachable to a tibial platform of 
the tibial component. 

* * * * * 


